
Sort-free Gaussian Splatting via Weighted Sum Rendering
Qiqi Hou, Randall Rauwendaal, Zifeng Li, Hoang Le, Farzad Farhadzadeh, Fatih Porikli, Alex Bourd, Amir Said

Qualcomm AI Research & Graphics Research
ICLR 2025

Weighted Sum Rendering

Motivation

Alpha blending - GPU hardware is very efficient 
for opaque objects, but not for the transparency, 
which requires sorting.

Popping artifacts – sorting Gaussians can 
introduce popping artifacts during view 
transformation.  
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Weighted Sum Rendering 
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Can we eliminate the sorting step in 3DGS ? 

3DGS-Compute: Vulkan compute shaders       3DGS-Graphics: hardware rasterization

Performance on Snapdragon 8 gen 3 @ 1920x1080

Network Architecture

View Dependent Opacity
𝑢𝑖 = 𝑌( 𝐟 − 𝐩𝑖 , 𝐇𝑖)

We substitute our opacity values for an 
additional set of spherical harmonic 
coefficients for view dependency.

Experiments

Our method achieved comparable results with 3DGS.

Our method is on average 1.23× faster than 3DGS-Graphics.

Ablation study on learnable parameters and view-dependent opacity.
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